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Jean Raczdot, 5gon O l i v i e r ,  Evelyne P o r c i l e  and 3 e r n a r d  Dros 
Presen ted  by Robert C o u r i e r  

The Golgi  a j q a r z t u s  has  long  beer. cons idered  as o r i g i n a t i n g  /2972* 
f r o m  t h e  s e c r e t o r y  g r v l u l e s  o f  adenohypophyseal ce l l s  as s e e n  i n  
ei ther the o p t i c a l  micrascoDe [ 2 ]  o r  the e l e c t r o n  microscope [4, 
51. W e  be l i eved  t h a t  au toradiography i n  combination wi th  e l e c t r o n  
Isiizrosccpy could prov 'de  d i r e c t  p roof .  I n  e f fec t ,  a labelled 

amino a c i d  i n j e c t e d  i n t o  t h e  a n i m a l  is i n c o r p o r a t e d  i c t o  p r o t e i n s  
through s y n t h e s f s  r e n d e r i n g  them r a d i o a c t i v e  as w e l l .  

It i s  t h u s  p o s s i c l e  t o  v e r i f y  whether or no t  t he  Golgi  appa- 
r a t u s  p a r t i c i p a t e s  i t l  the  development of s e c r e t o r y  g r a n u l e s  s t a r t i n g  
from t h e  s y n t h e s i s  cf new p r o t e i n s .  

Method. Male rzts neighing  37 2 1 g r e c e i v e d  an i n t r a p e r i t o -  
n c i l  i n j e c t i o n  of L - l e ~ c i n e - 4 . 5 ~ H  ( s p e c i f i c  a c t i v i t y :  
r e p r e s e n t i n g  a dosage o f  2 m C i  per  animal.  

5000 inc/mM)**, 

The adenohypophys-;, e x c i s e d  10 ,  30, and 90 min. a f t e r  i n j e c -  
t i m ,  were f i x e d  I n  2% g l u t e r a l d e h y d e ,  pos t - f ixed  i n  osmium t e t r o x -  
ide ma embedded i n  epon***. The a u t o r a d i o g r r s k s  were developed 
i n  I ' E 3 r d r s  emulsion L,. 
mker: I n  t h e  margin I n d i c a t e  p a g i n a t i o n  i n  o r i g i n a l  foreign 
texi. 

* * 2 r m s l s z o r v s  no te :  M i l l i c u r i e s / m i l l i m o l e .  
* * * T r a m l a t o r r s  no te  : Unknown embedding material. 





Figwe 1. (15000 x g) - 10 min. a f t e r  i n j e c t i o n  of t r i t i a t e d  
l e u c i n e  t h e  s i i v e r  p a r t i c l e s  are s i t u h t e d  on t h e  e r g a s t o p l a s n  (ER) 
and i n  the  p e r i n u c l e a r  c i s t e r n a e  (PN). The Golgi appa ra tus  (Sa) 
2nd the  s e c r e t o r y  granules (GR) are not  l a b e l l e d .  41so Rote t h e  
presence of p a r t f c l e s  on the chromatin (CHI. 

Figure  l a .  (30,900 x g )  - 10 mfn. a f te r  i n j e c t i o n ,  t h e  s i l v e r  par-  
t i c l e s  are superinposed on t h e  menbraF.es of  the e rgas top la smic  
c i s t e r n a e  (ER) l i n e d  w i t h  ribcsomes. 

Figures 2 and 2a. (9000 x g) - 30 min. a f t e r  i n y e c t i o n ,  t h e  r ad io -  
a c t i v i t y  accumulates i n  the Golgi  zone i n  two views of  t h e  fame 
s e l l  photographed a t  2 d i f f e r e n t  l e v e l s .  Note t he  r e a c t i o n  i n  t h e  
i n t r a g o l g i  s e c r e t o r y  granules .  
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Figures 3 a n d  4. (9000 X g).  
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REPR@CUCIBILITY OF THE ORIGINAL P F E  IS POOR 
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Figure 5 .  ('500 x g) - 30 min. a f t e r  i n j e c t i o n ,  t h e  s i lver  p a r t i c l e s  
accuzu lz t e  23 the  Golgi appa ra tus  e s p e c i a l l y  on t h e  s e c r e t o r y  
grvlules  i n  the p rocess  of e n l a r g i n g  (white arraw) o r  ccmple te ly  
en la rged .  
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Figure  6. (20,000 x g) - 30 min. after i n j e c t i o n  the  s i l J e r  p a r t i -  
c l e s  are found at  t h e  same t i n e  on the lumen of t h e  e rgas toplasm 
(ER) and on t h e  Gclgi s a c c u l e s  (SG). One of these s a c c u l e s  c o n t a i n s  
a s e c r e t o r y  g r a i u l e  s t i l l  s l i g h t l y  dense (wh i t e  arrow).  Other 
mature s e c r e t o r y  g r a n u l e s  are labelled In t h e  Golgi appa ra tus  ( z ) .  
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The d i s t r i b u t i o n  of au to rad iog raph ic  a c t i v i t y  ik'as systemati- 
c a l l y  s t u d i e d  by se r ia l  s e c t i o n s  photographed a t  u n i f o r n  magni- 
f i c a t i o n  of  1503 and 3000 w € t r i  t h e  Siemens Elmiskop I ,  s o  as t o  
chocse r iorphological ly  uniform c e l l s .  

/297j 

Resu l t s .  Regardless of t ine sampled , an au toradiograp '  t c  
r e a c t i o n  was e v i d e n t  i n  t he  nuc leus  and ! l i tochondr ia .  

3 Ten minutes af ter  i c j e c t i o n  w i t h  l e u c i n e  2, most of  le s i l v e r  
p a r t i c l e s  are d i s t r i b u t e d  on ',he e rgas toplasm (F igure  1). As the  

l a t t e r  expands, the  r e a c t i o n  is l o c a l i z e d  on t h e  c i s t e r n a l  membranes 
uhich  c a r r y  t h e  ribosomes ( F i g w e  l a ) .  A f e w  s i l v e r  p a r t i c l e s  can 
be occas iona l ly  d e t e c t e d  on t h e  Golgi  appa ra tus .  

A t  30 n in . ,  t h e  au to rad iog raph ic  r e a c t i o n  i s  d i s c r e t e  on t h e  
"luiien" of  t h e  ergastophasmic c i s t e r n a e  (F igu re  6), whi le  i t  i s  
i n t e n s e  on t h e  Golgi apparatlrls (F igu re  2-7). I n  the  Colg i  appara- 
tus, t h e  s i l v e r  p a r t i c l e s  are seen  a t  the  sar t i m e  on the v e s s i c l e s ,  
t h e  s a c c u l e s  (F igu re  7) ,  and p r i n c i p a l l y  on t h e  s e c r e t o r y  gramles 
(Figure  2-7); t h e  l a t t e r  are o c c a s i o n a l l y  s l i g h t l y  opaque t o  
e l e c t r o n s  (F igu re  5 and 6 ,  white  a r row) .  

After 90 min., t he  r a d i o a c t i v i t y  has d isappeared  from t h e  
Golgi appara tus  (F igu re  8 and 9 ) .  It is now l o c a l i z e d  i n  a l i m i t e d  
number of  s e c r e t o r y  g r a n u l e s  d i s p e r s e d  randomly i n  t h e  c e l l .  The 
label led s e c r e t o r y  g r a n u l e s  o f t e n  c o n t a i n  many s i l v e r  p a r t l c l e s  
(F igu re  8 ) .  

Discussion.  The e a r l y  r e a c t i o n  observed on the membranes of  
the  e r g a s t o p l a s n i c  c i s t e r n a e  (F igu re  1-la) i s  r e a l l y  due t o  p r o t e i n  
s y n t h e s i s  on the  ribosomes [6]. Once s y n t h e s i z e d ,  t h e  p r o t e i n s  
e f f e c t u a t e  a series o f  mig ra t ions .  F i r s t ,  t hey  pass  i n t c  t he  
lumen of t h e  e rgas top la smic  c i s t e r n a e  i n  a more o r  less  f l o c c u l e n t  
r a d i o a c t i v e  form (F igure  6 )  and from t h e r e ,  reach  the v e s s i c l e s  
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Thus, as i n  t he  p a n c r e a t i c  exoc r ine  [l, 8 3 ,  t he  ear l ies t  label led 

s e c r e t o r y  g ranu le s  o r i g i n a t e  i n  the bosom of t h e  Golgi zone between 
t h e  t e n t h  and t h i r t i e t h  min., and most l i k e l y  i n  less t h a n  20 min. 

Afterwards, t h e  s e c r e t o r y  g r a n u l e s  which are newly formed 
l e a v e  t h e  Golgi  zone ( F i g u r e s  8 and 9 )  and d i s p e r s e  throughout  the 
cytoplasm among the  p r e - e x i s t i n g  popu la t ion  of secretor:’ g r a n u l e s .  
It should  be  noted t h a t  the  d i s t r i b u t i o n  of s i l v e r  p a r t i c l e s  on 
t h e  s e c r e t o r y  g ranu le s  does not  correspond t o  a random t y p e  o f  
d i s t r i b u t i o n :  the r a d i o a c t i v i t y  i s  concen t r a t ed  i n  only  a small 
number of  s e c r e t o r y  g r a n u l e s  (F igu re  8 and 9 ) .  A l l  t h e  evidence 
i n d i c a t e s  tha t  t h i s  popu la t ion  encompasses s e c r e t o r y  g r a n u l e s  of 
d i f f e r e n t  ages. 

We deduced tha t  the s e c r e t o r y  g r a n u l e s  o f  adenohypophyseal 
c e l l s  m e  cons t ruc t ed  de novo and i n  t o t o  i n  the  bosom of  the  
Golgi appa ra tus  , s t a r t i n g  from t h e  p r o t e i n s  which were s y n t h e s i z e d  
j u s t  

1. 

2. 

3 .  

4. 

5. 

6. 

beforehand i n  the ergas toplasm.  
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